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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

The amendment filed on July 29, 2005 has been entered. By this amendment, claim 4 has 
been canceled and claims 1-3, 5-8 are now pending in the application. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Maruko 
et al (US 2002/0091479) in view of Matsuno (US 2001/0020217). 

As per claim 1, Maruko teaches a device for controlling a braking force of the vehicle, 
the device comprising: a braking force boosting control portion that increases (supplements) the 
braking force in response to a detection of a possibility of a collision with an obstacle (para 
0084-0085), and reducing the braking force when steering operation is executed by a driver (box 
SI 17, SI 18 (fig. 14), para 0087-0088) thereby reducing the braking force and allowing the driver 
to avoid collision through the steering operation executed by the driver (para 0093). Maruko 
does not explicitly teach providing different braking force boosting and boost-reducing control 
portion, and does not explicitly disclose controlling a reduction in the braking force based on a 
lateral force on a steered wheel and a motional condition of the vehicle. However, implementing 
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the control taught by Maruko in separate control sections for increasing or limiting brake force 
respectively in order to fit the processing capability and work load of the controller is an obvious 
matter of design choice and requires only routine skill in the art. Furthermore, Matsuno teaches 
adjusting the target brake force based on the lateral acceleration, the steering angel, and the 
motional condition (the vehicle speed) of the vehicle (para 0069), moreover, it would have been 
well known that the lateral force can be determined from the lateral acceleration and the steering 
operation on the steered wheel. It would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to adjust the supplemental force taught by Maruko 
according to the target force which is determined according to the lateral force on the steered 
wheel in order to adjust the net torque apply on the wheel to prevent vehicle slip and to prevent 
hindering of changing lane. 

As per claim 2-3, refer to discussion in claim 1 above. Further, since Maruko teaches the 
capability of adjusting braking force when there is steering operation according to the time to 
collision and the relative angle gain (para 0088-0090), Maruko obviously encompasses teaching 
reducing braking force differently in steering operation depending on whether the collision is 
avoidable or inevitable, and inhibit the boost restricting control when collision is inevitable 
(when the time to collision is small and kl is set to 1 in fig. 15, and the steering angle is set to 1). 

As per claim 5, since Maruko teaches decreasing gain kl and k2 (decreasing kl and k2 
results in decreasing the supplemental braking force Pt*, therefore, increasing the reduction of 
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braking force) when the time to collision and the relative steering angle increases (figs. 15-1 6; 
para 0088-0090), and since for constant time-to-collision TC (which is determined in box S55 
(fig.4)) and constant steering angle of the preceding vehicle, the supplemental braking force Pt* 
taught by Maruko obviously decreases when the steering angle of the host vehicle increases; 
further, since it would have been well known that the steering angle linearly increases with the 
lateral force on the steered wheel, Maruko obviously encompasses teaches increases the 
reduction in the braking force when the lateral force on the steered wheel is high. 

As per claim 6, applying less braking force on the steered wheel than on a non-steered 
wheel to control slippage of the vehicle would have been well known. It would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to apply less 
braking force to the steered wheel of the vehicle of Maruko in order to prevent slippage of the 
vehicle. 

3. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Maruko et al 
(US 2002/0091479). 

As per claim 7, refer to claim 1 above, furthermore, Makuro teaches adjusting the 
boosting brake control according to the status of the imminent of collision (the time-to-collision 
TC of para 0087), moreover since the algorithm taught by Makoro can be executed continuously, 
Makuro obviously encompasses teaching adjusting the brake force (adjusting the boost reducing 
control) according to the imminent status of collision. Makuro further suggests cancelling the 
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reduction of the braking force when the second possibility of collision is detected by setting the 
boost reduction Pt* to Pt which is the full target braking force (para 0088 and equation (6) (when 
the time-to-collision TC reaches zero, and the steering operation is small, the constant kl and k2 
are set to 1 (fig. 15-1 6))), or when the time to collide is too short, the steering angle is not greater 
that the maximum steering angle (in para 0054; fig.7) the vehicle is determined not changed lane 
(step S57, S59 in fig.4 and step SI 17 fig. 14). 

With respect to claim 8, refer to claim 7 above, furthermore, since Makuro teaches 
maintaining the braking force at the target value (Pt* = Pt when kl=k2=l in situation the time- 
to-collision TC is approaching zero, and the steering operation is small), Makuro obviously 
encompasses teaching canceling reduction of the brake force when collision is inevitable. 

Response to Arguments 

4. Applicant's arguments with respect to claims 1-6 have been considered but are moot in 
view of the new ground of rejection. 

5. In response to applicant argument on page 9 last paragraph to page 10 on claims 7-8, 
Maruko implies canceling the reduction of the braking force when collision is inevitable by 
either of steering operation and braking operation in at least two instances: 

1. Equation (6) shows the supplemental brake amount which is adjusted as a 

function of TC (time to collide) and the steering angle when the steering angle is 
small or when the time to collide are so small that the gain kl and k2 is set at 
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maximum value. When the steering angle is small (causing possible inevitable 
collision) or when the TC is small (causing possible inevitable collision), the 
brake boosting reduction is cancelled because the compensated brake force Pt* is 
equal the maximum target brake force Pt. 
2. In fig.4, Maruko teaches judging if the lane change is conducted so that the lane 
change LC flag is appropriately set. In step S57, Maruko teaches setting the 
steering threshold a that indicates lane change, the threshold a is set according to 
the time to collision TC as illustrated in fig.7, when the TC is small (inevitable 
collision is in this TC small region) the threshold a is set at maximum, step S59 
compares the steering angle with the threshold a, when the steering angle is not 
large enough (not larger than the maximum threshold a) to avoid collision, the 
LC flag is not set (refer to step S59 in fig.4), when the LC flag is not set, the step 
SI 17 (fig. 14) is executed in which the boost reducing control is cancelled. 
Therefore when the collision is inevitable (the TC is too short), the steering 
threshold a is set very large, so large that the steering cannot be obtained, the lane 
change flag LC is not set, the boost reducing control portion will not be 
functioning. Maraku, thus, obviously includes teaching canceling the boost 
reducing control when collision is inevitable by steering. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thu Nguyen whose telephone number is (571) 272-6967. The 
examiner can normally be reached on T-F (7:30-6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black can be reached on (571) 272-6956. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



November 10, 2005 




THU V.NGUYEN 
PRIMARY EXAMINER 



